
(19) *EP004542234A1*
(11) EP 4 542 234 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
23.04.2025 Bulletin 2025/17

(21) Application number: 24184201.2

(22) Date of filing: 25.06.2024

(51) International Patent Classification (IPC):
G01N 35/10 (2006.01) G02B 21/24 (2006.01)
G02B 21/26 (2006.01) G02B 21/32 (2006.01)

(52) Cooperative Patent Classification (CPC):
G02B 21/244; G01N 15/1433; G01N 15/1434;
G01N 35/1011; G02B 21/26; G02B 21/32;
G01N 2015/1006; G01N 2015/1452

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
GE KH MA MD TN

(30) Priority: 18.10.2023 TW 112139788

(71) Applicant: LiqBio biomedical company limited
New Taipei City 244, Taiwan (TW)

(72) Inventors:
• CHIU, TZU-KENG
242 New Taipei City (TW)

• ZHU, YU-XIAN
310 Hsinchu County (TW)

• OHYANG, CHI-KUN
333 Taoyuan City (TW)

• YANG, CHENG-FANG
238 New Taipei City (TW)

• LEE, LIEN-PU
116 Taipei City (TW)

(74) Representative: Cabinet Chaillot
16/20, avenue de l’Agent Sarre
B.P. 74
92703 Colombes Cedex (FR)

(54) CORRECTION AND CAPTURE METHOD FOR BIOLOGICAL PARTICLE CAPTURE DEVICE

(57) A correction and capturemethod for a biological
particle capture device includes: disposing a first image
correction unit (11a) and at least one second image
correction unit on a carrier platform (10) to take images,
wherein a first magnification ratio of the first image cor-
rection unit (11a) is less than a secondmagnification ratio
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image correction unit and driving a capture portion (321)
of theparticle capture tool (32) toenter the image-capture
region of the first image correction unit (11a) and the
image-capture region of the at least one second image
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Description

BACKGROUND OF THE INVENTION

Technical Field

[0001] The present invention relates generally to a correction and capture technology of capture devices, and more
particularly to a correction and capture method for a biological particle capture device.

Description of Related Art

[0002] With theadvancement of biomedical detection technology, nowadaysbiomedical detection technologygenerally
uses an automatic capture device to automatically sort specific biological particles inPetri dishes to enhance the accuracy
of detection.
[0003] Specifically, theautomatic capturedevicehasamechanical arm that coulddriveapipette tip tomove,wherein the
pipette tip is used to sort the specific biological particles in the Petri dishes. However, in practice, due to a tolerance
between the mechanical arm and the pipette tip, a relative position of the mechanical arm and the pipette tip is deviated.
Moreover, a relative position of the pipette tip and the Petri dishesmight has a slight deviation, so that themechanical arm
could not accurately move the pipette tip to a correct position during a sorting process. As a result, the automatic capture
device is likely to have a lower accuracy in the sorting process of the biological particles.
[0004] Accordingly, there isaneed fora correctionandcapturemethod forabiological particle capturedevice toaddress
a longstanding technical problem in traditional detection methods.

BRIEF SUMMARY OF THE INVENTION

[0005] In view of the above, the primary objective of the present invention is to provide a correction and capturemethod
for a biological particle capture device, which could improve the accuracy of a particle capture tool in capturing biological
particles by using multi-point correction.
[0006] In order to achieve the above objective, the present invention provides a correction and capture method for a
biological particle capture device, including: disposing a first image correction unit and at least one second image
correctionunit onacarrier platform to take images,wherein afirstmagnification ratioof thefirst imagecorrectionunit is less
than a secondmagnification ratio of the at least one second image correction unit, and an image-capture region of the first
image correction unit overlaps with an image-capture region of the at least one second image correction unit; and
controlling a particle capture tool to move relative to the first image correction unit and the at least one second image
correction unit and driving a capture portion of the particle capture tool to enter the image-capture region of the first image
correction unit and the image-capture region of the at least one second image correction unit.
[0007] In one embodiment, the particle capture tool is disposed on a capture platform and located above the carrier
platform; the capture platform defines a capture platform coordinate system; the particle capture tool is controlled by a
mechanical arm tomove relative to the carrier platformwithin an area covered by the capture platform in accordance with
the capture platform coordinate system.
[0008] In one embodiment, the at least one second image correction unit comprises two second image correction units,
one of the two second image correction units and the first image correction unit are set on a horizontal datum plane and
located above the carrier platform; the horizontal datum plane faces the carrier platform; a camera axis of the first image
correction unit and a camera axis of the second image correction unit are equivalent to anX-axis direction of the horizontal
datum plane and a Y-axis direction of the horizontal datum plane; the other of the two second image correction units faces
the horizontal datum plane for taking images; a camera axis of the other second image correction unit, which is
perpendicular to the camera axis of the first image correction unit and the camera axis of the second image correction
unit, is equivalent to a Z-axis direction of the horizontal datum plane; a camera focus of the first image correction unit
overlapswith a camera focus of the second image correction unit andacamera focusof the other second imagecorrection
unit to form a positioning reference point.
[0009] In oneembodiment,when theparticle capture tool is activatedandoperated, theparticle capture tool is controlled
to move to a position coordinate pre-set in the capture platform coordinate system; the position coordinate is the
positioning reference point where the capture portion correspondingly falls onto and which is formed by the camera
focus of the first image correction unit overlappingwith the camera focus of each of the two second image correction units.
[0010] In one embodiment, when the particle capture tool is located at the position coordinate and the capture portion is
deviated from the positioning reference point, a terminal device determines a deviation distance between the capture
portion and the positioning reference point of the image of the first image correction unit and the image of each of the two
second image correction units and calculates the deviation distance to form a deviation compensation value, so that the

2

EP 4 542 234 A1

5

10

15

20

25

30

35

40

45

50

55



terminal devicecorrespondinglyadjusts thepositioncoordinateof theparticle capture tool inaccordancewith thedeviation
compensation value.
[0011] Inoneembodiment,when thefirst imagecorrectionunit detects thatadeviation isgeneratedbetween thecapture
portion of the particle capture tool and the positioning reference point in the image-capture region of the first image
correction unit, the terminal device calculates the deviation distance between the capture portion and the positioning
reference point according to the image taken by the first image correction unit, and a calculation result is used as the
deviation compensation value of the particle capture tool corresponding to a second X axis of the capture platform
coordinate system.
[0012] In oneembodiment,when the twosecond imagecorrectionunits detect that a deviation isgeneratedbetween the
capture portion of the particle capture tool and the positioning reference point in the image-capture regions of the two
second image correction units, the terminal device calculates the deviation distance corresponding to the image taken by
the second image correction unit as the deviation compensation value of the particle capture tool corresponding to a
second Y axis of the capture platform coordinate system; the terminal device calculates the deviation distance corre-
sponding to the image taken by the other second image correction unit as the deviation compensation value of the particle
capture tool corresponding to a second Z axis of the capture platform coordinate system.
[0013] In one embodiment, the particle capture tool is adjusted respectively through the images of the first image
correction unit and the two second image correction units, so that the capture portion of the particle capture tool is
positioned at the positioning reference point.
[0014] In one embodiment, the capture portion of the particle capture tool is firstly controlled to enter the image-capture
region of the first image correction unit with the first magnification ratio; then the capture portion of the particle capture tool
is adjusted, bymoving themechanical arm, to bealignedwith the camera focusof the first imagecorrection unit, so that the
captureportion is locatedat a center of a fieldof viewof the image-capture regionof the first imagecorrectionunit; then, the
capture portion of the particle capture tool is controlled to enter the image-capture region of each of the two second image
correction units with the secondmagnification ratio, and the capture portion is adjusted, bymoving themechanical arm, to
be aligned with the camera focus of each of the two second image correction units.
[0015] In one embodiment, the first image correction unit is selected from the group consisting of a charge-coupled
device (CCD), a complementary metal-oxide-semiconductor device (CMOS), and combinations thereof; the first magni-
fication ratioof thefirst imagecorrectionunit isbetween1.5 timesand5 times; theat least onesecond imagecorrectionunit
is selected from the group consisting of a charge-coupled device (CCD), a complementary metal-oxide-semiconductor
device (CMOS), and combinations thereof; the secondmagnification ratio of the at least one second image correction unit
is between 5 times and 20 times.
[0016] With the aforementioned design, the first image correction unit and the second image correction units have
different magnification ratios, so that the capture portion of the particle capture tool could be quickly and accurately
corrected. If the deviation of the corresponding relationship between the position coordinate of the particle capture tool
driven by the capture platform and the actual position of the capture portion is resulted, the terminal device integrally
determines thedeviation distancebetween thepositioning reference point and the captureportion in the imagesof the first
image correction unit and the second image correction units and calculates the deviation distance as the deviation
compensation value, so that the terminal device could correspondingly adjust the position coordinate of the particle
capture tool according to the deviation compensation value. In this way, the step of re-adjusting the position coordinate of
the particle capture tool carefully could be omitted to increase the efficiency of correction and achieve the purpose of
platform correction.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0017] Thepresent inventionwill be best understoodby referring to the followingdetailed description of some illustrative
embodiments in conjunction with the accompanying drawings, in which

FIG. 1 is a flowchart of Steps S1~S4 of the correction and capture method for the biological particle capture device
according to an embodiment of the present invention;
FIG. 2 is a flowchart of Steps S5~S6 of the correction and capture method for the biological particle capture device
according to the embodiment of the present invention;
FIG. 3 is a flowchart of Steps S7~S10 of the correction and capture method for the biological particle capture device
according to the embodiment of the present invention;
FIG. 4 is a schematic view of the biological particle capture device according to the embodiment of the present
invention;
FIG. 5 is a schematic view of the biological particle capture device according to the embodiment of the present
invention, showing the image observation unit projects towards the carrier;
FIG. 6 is a schematic view of the correction and capturemethod for the biological particle capture device according to
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the embodiment of the present invention, showing the correction point is defined in the image of the view region of the
image observation unit;
FIG. 7 is a schematic view of the correction and capturemethod for the biological particle capture device according to
the embodiment of the present invention, showing the image observation unit performs the fixed point displacement
corresponding to each of the observation basic coordinates;
FIG. 8 is a schematic view of the correction and capturemethod for the biological particle capture device according to
the embodiment of the present invention, showing the view region generated by the image observation unit located in
one of the observation basic coordinates and the view region generated by the image observation unit after the image
observation unit is shifted to the adjacent observation basic coordinate;
FIG.9 isaschematic viewof thestructureof thefirst imagecorrectionunit and thesecond imagecorrectionunitson the
carrier platform of the correction and capture method for the biological particle capture device according to the
embodiment of the present invention;
FIG. 10 is a schematic view of the image taken by the first image correction unit of the correction and capture method
for the biological particle capture device according to the embodiment of the present invention, showing the capture
portion of the particle capture tool does not fall onto the positioning reference point;
FIG. 11A is a schematic viewof the image taken by the first image correction unit of the correction and capturemethod
for the biological particle capture device according to the embodiment of the present invention, showing the capture
portion of the particle capture tool is taken by the first image correction unit with the first magnification ratio;
FIG. 11B is a schematic view of the image taken by one of the second image correction units of the correction and
capture method for the biological particle capture device according to the embodiment of the present invention,
showing the capture portion of the particle capture tool is taken by the second image correction unit with the second
magnification ratio;
FIG. 11C is a schematic view of the image taken by the other second image correction unit of the correction and
capture method for the biological particle capture device according to the embodiment of the present invention,
showing the capture portion of the particle capture tool is taken by the other second image correction unit with the
second magnification ratio;
FIG. 12 is a schematic view of the carrier filled with the transparent liquid of the correction and capturemethod for the
biological particle capture device according to another embodiment of the present invention;
FIG. 13 is a schematic viewof the correction andcapturemethod for thebiological particle capturedevice according to
the embodiment of the present invention, showing the terminal device simulates the relative position of the biological
particle in the carrier.

DETAILED DESCRIPTION OF THE INVENTION

[0018] A correction and capture method for a biological particle capture device according to an embodiment of the
present invention is illustrated in FIG. 1 to FIG. 4, wherein the biological particle capture device includes a carrier platform
10, an observation platform 20, a capture platform 30, and a terminal device 40.
[0019] The carrier platform10 is providedwith a first imagecorrection unit 11aandaplurality of second image correction
units. The first image correction unit 11a and the plurality of second image correction units respectively are selected from
the group consisting of a charge-coupled device (CCD), a complementary metal-oxide-semiconductor device (CMOS),
and combinations thereof. In the current embodiment, the plurality of second image correction units includes two second
image correction units 11b, 11c as an example. In the current embodiment, the first image correction unit 11a and the two
second imagecorrectionunits 11b, 11care respectively set upon the carrier platform10byasupport (not shown) for taking
images. Referring to FIG. 4, the first image correction unit 11a and one of the second image correction units 11b are on a
same horizontal datum plane (not shown) and are located above carrier platform 10, wherein the horizontal datum plane
faces the carrier platform 10. The other second image correction unit 11c faces the horizontal datum plane for taking
images, wherein a camera axis of the other second image correction unit 11c is perpendicular to a camera axis of the first
image correction unit 11a and a camera axis of the second image correction unit 11b. Specifically, the camera axis of the
first image correction unit 11a and the camera axis of the second image correction unit 11b are equivalent to an X-axis
directionof thehorizontal datumplaneandaY-axisdirectionof thehorizontal datumplane,and thecameraaxisof theother
second image correction unit 11c, which is perpendicular to the camera axis of the first image correction unit 11a and the
camera axis of the second image correction unit 11b, is equivalent to a Z-axis direction of the horizontal datum plane.
However, the positions and the structures of the first image correction unit 11a and the second image correction units 11b,
11c are not limited to the aforementioned, as long as the first image correction unit 11a and the second image correction
units 11b, 11c could be set up on the carrier platform 10. For example, in other embodiments, only one second image
correction unit 11b and the first image correction unit 11a could be disposed on the horizontal datum plane.
[0020] In addition, referring to FIG. 9, a receiving end 111a of the first image correction unit 11a, a receiving end 111b of
the second image correction unit 11b, and a receiving end 111c of the other second image correction unit 11c are disposed
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adjacent to one another. A tail end112aof the first imagecorrection unit 11a is opposite to the receiving end111aof the first
image correction unit 11a to be located at the other end of the first image correction unit 11a. A tail end 112b of the second
image correction unit 11b is opposite to the receiving end 111b of the second image correction unit 11b to be located at the
other end of the second image correction unit 11b. A tail end 112c of the other second image correction unit 11c is opposite
to the receiving end 111c of the other second image correction unit 11c to be located at the other end of the other second
imagecorrectionunit 11c. Thecameraaxis of the first imagecorrectionunit 11apasses through the receivingend111aand
the tail end 112a of the first image correction unit 11a. The camera axis of the second image correction unit 11b passes
through the receiving end 111b and the tail end 112b of the second image correction unit 11b. The camera axis of the other
second image correction unit 11c passes through the receiving end 111c and the tail end 112c of the other second image
correction unit 11c. An image-capture region of the first image correction unit 11aoverlapswith an image-capture region of
the second image correction unit 11b and an image-capture region of the other second image correction unit 11c.
[0021] The observation platform 20 is disposed on a side of the carrier platform 10. In the current embodiment, the
observation platform 20 is located below the carrier platform 10, wherein the observation platform 20 is provided with a
control device 21 and an image observation unit 22. The control device 21 is connected to the image observation unit 22
and could control the image observation unit 22 to translate or move at a predetermined angle relative to the carrier
platform10.The imageobservationunit 22on theobservationplatform20 isadapted toobserveabiological particle on the
carrier platform10.The imageobservationunit 22 is selected from thegroupconsistingof a charge-coupleddevice (CCD),
a complementary metal-oxide-semiconductor device (CMOS), and combinations thereof.
[0022] However, a displacement relationship between the image observation unit 22 and the carrier platform 10 is not
limited to the above description. For example, in other embodiments, the control device 21 is immobile and the carrier
platform10 is connected to amovement device 13 (as shown inFIG. 4), such that the carrier platform10could bedrivenby
the movement device 13 to translate or move at an angle relative to the image observation unit 22. Alternately, in another
embodiment, both the control device 21 and the carrier platform 10 are movable, that is, the carrier platform 10 and the
image observation unit 22 could translate or move at an angle relative to each other. The angle could be 0 degree
(horizontal), 90 degrees (vertical), or adjusted to any angles according to the requirements.
[0023] In addition, an observation platform coordinate system A is defined at the observation platform 20. The
observation platform coordinate system A includes a first X axis a1, a first Y axis a2, and a first Z axis a3 that are
perpendicular to one another. After the observation platform coordinate system A is established, any point coordinate of
the observation platform coordinate system A could be defined as (Xa,Ya,Za). The observation platform 20 uses the
control device 21 to drive the image observation unit 22 tomove arbitrarily relative to the carrier platform 10within an area
covered by the observation platform 20 in accordance with the observation platform coordinate system A. A plurality of
observationbasic coordinates is providedon theobservationplatformcoordinate systemA,wherein theobservationbasic
coordinates are position coordinates that are predetermined and correspond to the movement of the image observation
unit 22 relative to the carrier platform 10, so that the image observation unit 22 could perform continuously fixed point
displacement among the observation basic coordinates to thoroughly take images of the carrier platform 10.
[0024] The capture platform 30 is opposite to the observation platform 20 and is provided on the other side of the carrier
platform 10. In the current embodiment, the capture platform 30 is located above the carrier platform 10. The capture
platform30 is providedwithamechanical arm31andaparticle capture tool 32.Both themechanical arm31and the control
device 21 could be defined to include any mechanical devices capable of moving in a space without being limited in
directions. As shown in FIG. 4, themechanical arm 31 could drive the particle capture tool 32 to translate, vertically move,
ormoveat anangle relative to the carrier platform10, but not limited to thereto. In oneembodiment, themechanical arm31
is immobile, but the carrier platform 10 is translated, vertically moved, or moved at an angle relative to the particle capture
tool 32. In another embodiment, both the mechanical arm 31 and the carrier platform 10 are movable, that is, the carrier
platform10 and the particle capture tool 32 translate, verticallymove, ormove at an angle relative to each other. The angle
could be 0 degree (horizontal), 90 degrees (vertical), or adjusted to any angle as required.
[0025] In addition, a capture platform coordinate system B is defined at the capture platform 30. The capture platform
coordinate systemB includes a secondXaxis b1, a secondYaxis b2, and a secondZaxis b3 that are perpendicular to one
another. Any point coordinate of the capture platform coordinate system B could be defined as (Xb, Yb, Zb). The
mechanical arm 31 on the capture platform 30 is driven by a driving device (not shown). The driving device could be an
electricmotor, a pneumatic cylinder, or other power devices. In this way, the particle capture tool 32 could be controlled by
themechanical arm 31 tomove arbitrarily relative to the carrier platform 10within an area covered by the capture platform
30 in accordance with the capture platform coordinate system B.
[0026] The terminal device 40 is electrically connected to the mechanical arm 31 of the capture platform 30 and the
control device 21 of the observation platform 20 respectively. The terminal device 40 could respectively control the
mechanical arm 31 and the control device 21 to move. The terminal device 40 is electrically connected to the first image
correction unit 11a, the second image correction units 11b, 11c, and the image observation unit 22 and is adapted to
acquire and analyze image signals.
[0027] Therefore, basedon theaforementionedhardwarestructure, thecorrectionandcapturemethod for thebiological
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particle capture device is further explained below and includes the following steps:
Step S1: as shown in FIG. 1, FIG. 4, and FIG. 5, the image observation unit 22 faces a carrier region of the carrier platform
10 on the observation platform 20. In the current embodiment, the carrier region holds a carrier 12 adapted to carry
biological particles; the biological particles could include, but not limited to, cells, clump cells, bacteria, fungi, exosomes,
liposomes; the cells could include, but not limited to, stem cells, cancer cells, germ cells, somatic cells, nerve cells,
hemocytes, circulating tumor cells, red blood cells, white blood cells, and erythroblasts. A view region 221 of the image
observation unit 22 faces the carrier region of the carrier platform 10 for taking images. The carrier 12 has a transparent
bottom 121 which faces the observation platform 20. Because the carrier region of the carrier platform 10 and the
transparent bottom 121 of the carrier 12 are transparent, a camera path of the image observation unit 22 penetrates the
carrier platform 10 from the transparent bottom 121 of the carrier 12.
[0028] In addition, the image observation unit 22 could use a magnification ratio of 5 times to 100 times, wherein the
magnification ratio of the image observation unit 22 could be adjusted according to demand. In the current embodiment,
the image observation unit 22 is an objectivewith amagnification ratio of 10 times, so that a view of the transparent bottom
121 of the carrier 12 could be accurately imaged and detected by the high magnification ratio. In other embodiments, the
carrier 12 could be filled with a transparent liquid 122, and a light of the camera path of the image observation unit 22 is
projected on the transparent bottom 121 of the carrier 12 from a bottom of the transparent bottom 121 and penetrates the
transparent liquid 122 to simulate an actual situation that the carrier 12 has a nutrient fluid therein.
[0029] Step S2: the terminal device 40 controls the control device 21 of the observation platform 20 to drive the image
observation unit 22 to move according to the observation basic coordinates predetermined on the observation platform
coordinate system A, so that the image observation unit 22 performs the fixed point displacement on the observation
platform20 incorrespondencewithapositionof theobservationbasic coordinates; the imageobservationunit 22 faces the
transparent bottom 121 of the carrier 12 for taking an image and the image observation unit 22 transmits the image of the
carrier 12 to the terminal device 40. In the current embodiment, a distance between two of the observation basic
coordinates,which areadjacent, on theobservation platformcoordinate systemA is set between1mmand7mm,wherein
thedistancebetween the twoadjacent observation basic coordinates basically includesadistanceof anX-axis coordinate
value, a distance of a Y-axis coordinate value, or a distance of a Z-axis coordinate value; when a mechanical deviation
occurs on theobservationplatform20duringamechanical operationand theobservationplatform20 is in anon-horizontal
condition, the distance between the two adjacent observation basic coordinates on the observation platform coordinate
system A should take into account the distance of the Z-axis coordinate value. In the current embodiment, the distance
between the two adjacent observation basic coordinates on the observation platform coordinate system A is set to be 1
mm; assuming that one of the observation basic coordinates is (1, 1, 0) on the observation platform coordinate system A,
the two adjacent observation basic coordinate could be (2, 1, 0) or (1, 2, 0); the distance between the two adjacent
observation basic coordinates on the observation platform coordinate systemA is used for positioning and correction and
could be adjusted according to demand. However, in the present invention, the distance between the two adjacent
observation base coordinates does not constitute a limitation of the present invention. If the distance between the two
adjacent observation basic coordinates is smaller, the time taken for correction is longer. In other embodiments, the
distance between the two adjacent observation basic coordinates could also be set at 3 mm for faster correction.
[0030] Furthermore, as shown in FIG. 5 andFIG. 6, when the image observation unit 22moves to oneof the observation
basic coordinates, a correction point 41 is defined in an image of the view region 221. The terminal device 40 simulates an
absoluteX coordinate axis x andan absoluteY coordinate axis y in the view region 221,wherein the absoluteX coordinate
axis x and the absolute Y coordinate axis y intersect perpendicularly at a focal center of the view region 221 to form the
correction point 41.
[0031] In addition, the view region 221 generated by the image observation unit 22 located in one of the observation
basic coordinates and the view region 221 generated by the image observation unit 22 after the image observation unit 22
is shifted tooneof theadjacent observationbasic coordinates could bepartially overlapped.Referring toFIG. 7andFIG. 8,
assuming that the image observation unit 22 is located at a positionwhere the observation basic coordinate is (1, 1, 0) and
the image observation unit 22 generates a view region 221a corresponding to the carrier platform 10, when the image
observation unit 22 moves to a position where the observation basic coordinate is (2, 1, 0), the image observation unit 22
generates a view region 221b corresponding to the carrier platform 10; in this case, the view region 221a and the view
region 221b could be partially overlapped.
[0032] StepS3: the terminal device 40 controls the particle capture tool 32 on the capture platform30 tomoveabove the
carrier platform 10 and relative to the carrier region according to a relative position of the image observation unit 22 that is
positioned at one of the observation basic coordinates, such that the capture portion 321 of the particle capture tool 32 is
shifted on a surfaceof the carrier 12, and the capture portion 321of the particle capture tool 32 enters the imageof the view
region 221of the imageobservation unit 22; in thisway, the imageobservation unit 22 could detect a relative position of the
captureportion321of theparticle capture tool 32 that is located in theview region221. Inparticular, thecaptureportion321
of the particle capture tool 32 could move regularly on the surface of the carrier 12 along amovement path. For example,
the movement path of the particle capture tool 32 could start from a fixed center of the carrier 12 and move outward; the
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movement path could also repetitively move back and forth from left to right on the surface of the carrier 12; alternatively,
the movement path of the particle capture tool 32 could be adjusted to move randomly with a non-repetitive trajectory, so
that the capture portion 321 of the particle capture tool 32 finally enters into the image of the view region 221 of the image
observationunit 22. Inanother embodiment, amovingposition or anangleof the captureportion321of theparticle capture
tool 32couldbeadjustedmanually, so that thecaptureportion321of theparticle capture tool 32enters into the imageof the
view region 221 of the image observation unit 22.
[0033] Step S4: when the image observation unit 22 detects that the capture portion 321 of the particle capture tool 32
enters theview region221, the terminal device40adjusts the captureportion321of theparticle capture tool 32 toalignwith
the correction point 41 in the view region 221.When the image observation unit 22 determines that the capture portion 321
of the particle capture tool 32 is indeed aligned with the correction point 41 in the view region221, the terminal device 40
records a capture correction coordinate of the capture portion 321 of the particle capture tool 32 that is located in the
capture platform coordinate system B of the capture platform 30. In other words, when the terminal device 40 records the
capture correction coordinate of the capture portion 321of the particle capture tool 32, the terminal device 40 then controls
the image observation unit 22 to shift to a position of another one of the observation basic coordinates on the observation
platform 20; the terminal device 40 defines another correction point 41 in another image of the view region 221 generated
by the image observation unit 22 and controls the capture portion 321 of the particle capture tool 32 to enter the another
image of the view region 221 generated by the image observation unit 22 according to the position of the another
observation basic coordinate; the terminal device 40 then controls the capture portion 321 of the particle capture tool 32 to
align with the another correction point 41 in the view region 221 generated by the image observation unit 22, and the
terminal device 40 records another capture correction coordinate of the capture portion 321 of the particle capture tool 32.
[0034] The relative position correction of the image observation unit 22 on the observation platform 20 and the particle
capture tool 32 on the capture platform 30 has already been completed on the carrier platform 10 and the capture
correction coordinates have been established and recorded on the capture platform coordinate system B. In this way,
when the image observation unit 22 detects the biological particles at a certain position on the carrier 12, the capture
portion 321 could quickly reach the view region 221 that the image observation unit 22 could take images. After replacing
the particle capture tool 32 due to operational requirements, an angle between the particle capture tool 32 and the
mechanical arm31might not be the sameevery timewhen the particle capture tool 32 is connected to themechanical arm
31; alternatively, when a deviation caused by themechanical deviation occurs during themechanical operation or due to a
vibration of the hardware, a discrepancy exists between the position where the particle capture tool 32 reaches the
predetermined capture correction coordinate and the position where the image observation unit 22 moves in correspon-
dence with the capture correction coordinate; nevertheless, the discrepancy is still within the view region 221 that the
image observation unit 22 could take images; therefore, in the current embodiment, the position correction between the
particle capture tool 32and the imageobservationunit 22 isachievedbyperformingstepsS1 toS4, so that thediscrepancy
of the relative position between the particle capture tool 32 and the carrier 12 is reduced, and the accuracy of the particle
capture tool 32 in capturing the biological particles is improved.
[0035] More specifically, the imageobservation unit 22monitors the capture portion 321 fromabottomperspective. The
terminal device 40 judges the position of the capture portion 321 relative to the correction point 41 in the view region 221 in
accordance with the images taken by the image observation unit 22, and the terminal device 40 adjusts the position of the
capture portion 321 on the carrier 12 by controlling the mechanical arm 31, so that an axis of the capture portion 321 is
aligned with the correction point 41 to correct the position of the particle capture tool 32. A correction way of the capture
portion 321 is to control the capture portion 321 to move along the second X axis b1 of the capture platform coordinate
systemBand tomovealong the secondYaxis b2of the capture platformcoordinate systemB, so that theaxis or a tip of the
capture portion 321 is aligned with the correction point 41. In other embodiments, when the capture portion 321 is non-
polygon (e.g., circular or spherical, etc.), a center axis of the capture portion 321 is aligned with the correction point 41; at
that time, a focus of the image observation unit 22 falls on the surface of the carrier 12, that is, the focus of the image
observation unit 22 is located on a side of the transparent bottom 121 of the carrier 12 facing the particle capture tool 32.
[0036] In oneembodiment, the focusof the imageobservationunit 22might slightly adjusted tobeaway from thesurface
of the carrier 12, or the focus of the image observation unit 22 might just fall on the surface of the carrier 12, and the
mechanical arm 31 repetitively moves the capture portion 321 along the second Z axis b3 of the capture platform
coordinate systemB in accordancewith the control of the terminal device 40.When the imageobservation unit 22 looks up
to monitor that an acutance of the capture portion 321 reaches the highest, the terminal device 40 judges that the capture
portion 321 falls on the focus of the image observation unit 22, and the terminal device 40 defines a coordinate position of
the capture portion 321 on the second Z axis b3 of the capture platform coordinate systemB as a corrected position of the
captureportion321 in relation to the imageobservationunit 22;when thecaptureportion321actually falls on thecorrection
point 41, the terminal device 40 defines a coordinate position of the capture portion 321 on the second X axis b1 and the
secondYaxisb2of thecaptureplatformcoordinatesystemBasacorrectedpositionof thecaptureportion321 in relation to
the correctionpoint 41; finally, a correction informationof the captureportion321 in the captureplatformcoordinate system
B is recorded by the terminal device 40.
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[0037] The present invention is to control the image observation unit 22 in a predetermined sequence to perform the
fixedpoint displacementon theobservationplatform20 incorrespondencewitheachof theobservationbasic coordinates;
then the terminal device 40 controls the capture portion 321 of the particle capture tool 32 to move and align with the
position of the correction point 41 in the image of the view region 221 in accordance with the relative position of the image
observation unit 22 located at one of the observation basic coordinates, so that the terminal device 40 records a relative
position relationshipbetween theobservationplatformcoordinate systemAand thecaptureplatformcoordinatesystemB,
and at the same time the terminal device 40 records a relative coordinate z that themechanical arm 31 drives the capture
portion 321 of the particle capture tool 32 tomove to each of the correction points 41. In thisway, by calculating the relative
coordinates z between the correction point 41 and the capture portion 321 of the particle capture tool 32 relative to the
capture platformcoordinate systemB, anabsolute position of the correction points 41and the relative coordinate z that the
particle capture tool 32 is required to correspondingly move could be obtained.
[0038] Referring to FIG. 2, FIG. 4, and FIG. 9, in Step S5, a camera focus of the first image correction unit 11a on the
carrier platform 10 overlaps with a camera focus of the second image correction unit 11b and a camera focus of the other
second image correction unit 11c to form a positioning reference point P. In the current embodiment, the first image
correction unit 11a receives an image signal through a firstmagnification ratio, and the second image correction units 11b,
11c receive an image signal through a second magnification ratio respectively. More specifically, a detailed relationship
between the first image correction unit 11a and the second image correction units 11b, 11c. The first magnification ratio of
the first image correction unit 11a is set less than the secondmagnification ratio of the second image correction units 11b,
11c, wherein the first magnification ratio used by the first image correction unit 11a is between 1.5 times and 5 times, and
the second magnification ratio used by the second image correction units 11b, 11c is between 5 times and 20 times.
[0039] In the current embodiment, the first magnification ratio used by the first image correction unit 11a is 2 times, and
the second magnification ratio used by the second image correction units 11b, 11c is 10 times. A purpose of the first
magnification ratio used by the first image correction unit 11a being less than the secondmagnification ratio used by each
of the second image correction units 11b, 11c is to enable the first image correction unit 11a to havea larger image-capture
region during in a process of initially taking images. It should be noted that the magnification ratio of the first image
correction unit 11a, themagnification ratio of the second image correction unit 11b, and themagnification ratio of the other
second imagecorrectionunit 11ccouldbe respectively adjustedaccording to thedemand, that is, the first imagecorrection
unit 11a, the second image correction unit 11b, and the other second image correction unit 11c are not limited to have the
above mentioned magnification ratios.
[0040] StepS6: referring to FIG. 2 to FIG. 4, themechanical arm 31 controls the particle capture tool 32 tomove relative
to the first image correction unit 11a and the second image correction units 11b, 11c and drives the capture portion 321 of
the particle capture tool 32 to enter the image-capture region of the first image correction unit 11a and the image-capture
region of each of the second image correction units 11b, 11c. In the current embodiment, the mechanical arm 31 on the
capture platform 30 is driven by the driving device (not shown), so that the mechanical arm 31 could drive the particle
capture tool 32 tomove arbitrarily relative to the first image correction unit 11a and the second image correction units 11b,
11c within the area covered by the capture platform 30 according to the capture platform coordinate system B.
[0041] When the particle capture tool 32 is actually activated and operated, the particle capture tool 32 is controlled to
move to a position coordinate pre-set in the capture platform coordinate systemB, wherein the position coordinate is pre-
set to correspond to the positioning reference point Pwhere the capture portion 321 of the capture tool 32 correspondingly
falls onto andwhich is formed by the camera focus of the first image correction unit 11a overlappingwith the camera focus
of each of the second image correction units 11b, 11c. However, in other embodiments, when a position of themechanism
isdeviateddue to thehuman factorsormachinevibrationandhence theparticle capture tool 32 isnot parallel to thesecond
Z axis b3 of the capture platform coordinate system B or the capture platform 30 could not maintain the horizontal due to
other possible conditions, the axis of the particle capture tool 32 would be caused to be not perpendicular to the second X
axis b1 of the capture platform coordinate systemB and second Yaxis b2 of the capture platform coordinate systemB, so
that the capture portion 321 would not fall exactly on the positioning reference point P, and thus a corresponding
relationship between the position coordinate of the particle capture tool 32 driven by the capture platform 30 and an actual
position of the capture portion 321would be deviated; when the particle capture tool 32 is shifted to the position coordinate
and the capture portion 321 is deviated from the positioning reference point P, at that time the terminal device 40 could
determine a deviation distance between the capture portion 321 and the positioning reference point P of each of the
images of the first image correction unit 11a and the second image correction units 11b, 11c and calculate the deviation
distance to form a deviation compensation value, so that the terminal device 40 could correspondingly adjust the position
coordinate of the particle capture tool 32 in accordance with the deviation compensation value. In one embodiment, the
terminal device 40 controls the mechanical arm 31 to move the particle capture tool 32, so that the capture portion 321 of
the particle capture tool 32 is aligned with the positioning reference point P.
[0042] Referring to FIG. 10, for example, when the first image correction unit 11a detects that a deviation is generated
between the capture portion 321 of the particle capture tool 32 and the positioning reference point P in the image-capture
region of the first image correction unit 11a, the terminal device 40 calculates a deviation distance between the capture
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portion 321 and the positioning reference point P according to the image taken by the first image correction unit 11a, and a
calculation result is used as a deviation compensation value of the particle capture tool 32 corresponding to the second X
axis b1 of the capture platform coordinate system B; in other words, when the second image correction units 11b, 11c
detect that a deviation is generated between the capture portion 321 of the particle capture tool 32 and the positioning
reference point P in the image-capture regions of the second image correction units 11b, 11c, the terminal device 40 also
calculates deviation distances corresponding to the images taken by the second image correction units 11b, 11c as a
deviation compensation value of the particle capture tool 32 corresponding to the secondYaxis b2 of the capture platform
coordinate systemBandadeviation compensation valueof theparticle capture tool 32 corresponding to the secondZaxis
b3 of the capture platform coordinate system B.
[0043] But in other embodiments, the particle capture tool 32might also be adjusted respectively through the images of
the first image correction unit 11a and the second image correction units 11b, 11c so that the capture portion 321 of the
particle capture tool 32 is positioned at the positioning reference point P. Referring to FIG. 4 and FIG. 11A to FIG. 11C, the
capture platform coordinate systemB and the actual position of the capture portion 321 are corrected by firstly controlling
the captureportion321of theparticle capture tool 32 to enter the image-capture regionof the first imagecorrectionunit 11a
with the first magnification ratio, so that the image of the capture portion 321 of the particle capture tool 32 is initially taken
with awider field of view; then the capture portion 321 of the particle capture tool 32 is adjusted, bymoving themechanical
arm 31, to be aligned with the camera focus of the first image correction unit 11a, and a lowest edge of the image of the
capture portion 321 is located at a center of the field of view of the image-capture region of the first image correction unit
11a; then, the capture portion 321 of the particle capture tool 32 is controlled to enter the image-capture region of each of
the second image correction units 11b, 11cwith the secondmagnification ratio, and the second imagecorrection units 11b,
11c take the imageof the capture portion 321of the particle capture tool 32 in detail with the secondmagnification ratio; the
capture portion 321 is adjusted by themechanical arm31 to be alignedwith the camera focus of each of the second image
correction units 11b, 11c, so that a lowest edge of the images of the capture portion 321 is located at a center of the field of
viewof the image-capture regionof eachof the second imagecorrectionunits 11b, 11c.Since the firstmagnification ratio of
the first image correction unit 11a is less than the secondmagnification ratio of the second image correction units 11b, 11c,
the first image correction unit 11a would have an effect of a larger field of view in the process of taking images. Therefore,
the correction is performed by firstly using the first image correction unit 11a to take the image, so that the image to be
corrected remainswithin the fieldof viewwhena largedeviation is causedbyhuman factorsormechanismdisplacements.
Moreover, the field of view of the second image correction units 11b, 11c is smaller, so that if the second image correction
units 11b, 11c are used as a basis for correction, the image to be corrected might be out of the field of view of the second
image correction units 11b, 11c and hence the correction might not be performed accurately. In this way, the first image
correction unit 11a is firstly used for initial correction, and then the second image correction units 11b, 11c are used to take
the images for correction, thereby ensuring that a captured object to be corrected is within the field of view of the captured
images.
[0044] The aforementioned correction for the capture platform coordinate system B and the actual position of the
capture portion 321 is further described in the following. As shown in FIG. 11A, the first image correction unit 11a takes the
imageof the capture portion321of theparticle capture tool 32 through the firstmagnification ratio, and themechanical arm
31 ismoved tomake the lowest edgeof thecaptureportion321 locatedat thecenterof thefieldof viewof the image-capture
regionof thefirst imagecorrectionunit 11a, and theacutanceof thecaptureportion321 ismade to reachamaximum focus,
so that the correction of the second X axis b1 of the capture platform coordinate systemB is completed. Next, as shown in
FIG. 11B, the second image correction unit 11b takes the image of the capture portion 321 of the particle capture tool 32 in
detail with the second magnification ratio, and the mechanical arm 31 is controlled to drive the lowest edge side of the
capture portion 321 to be located at the center of the field of view of the image-capture region of the second image
correctionunit 11b, and theacutanceof thecaptureportion321 ismade to reachamaximumfocus, so that thecorrectionof
the second Yaxis b2 of the capture platform coordinate system B is completed. Then, as shown in FIG. 11C, the second
image correction unit 11c takes the image of the capture portion 321 of the particle capture tool 32 in detail with the second
magnification ratio, and the mechanical arm 31 is controlled to drive the capture portion 321 to be located at the center of
the field of view of the image-capture region of the second image correction unit 11c, and the acutance of the capture
portion 321 is made to reach a maximum focus, so that the correction of the second Z axis b3 of the capture platform
coordinate system B is completed. The current embodiment is an illustrative example only and a sequence of correction
between the second image correction unit 11b and the second image correction unit 11c does not result in any difference.
By using the design of the first image correction unit 11a and the second image correction units 11b, 11c having different
magnification ratios, the capture portion 321 of the particle capture tool 32 could be quickly and accurately corrected to
position at the positioning reference point P. The capture portion 321 has the tip as shown in FIG. 11A, or a round end, a
spherical end, orashape inwhichacross-sectionofapart of thecaptureportion321neara tail end is smaller than (orequal
to) a cross-section of another part of the capture portion 321 away from the tail end.
[0045] In short, the mechanical arm 31 drives the capture portion 321 to shift, so that the capture portion 321 first falls
onto the camera focus of the first image correction unit 11a, thereby causing the image of the capture portion 321 taken by
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the first image correction unit 11a to be located at the center and causing the acutance of the capture portion 321 to reach
the maximum. The terminal device 40 records the coordinate position, which corresponds to the second X axis b1, of the
captureportion321 in thecaptureplatformcoordinate systemB.By focusing the captureportion321, an initial aligningand
correction of the capture platform coordinate system B and the actual position of the capture portion 321 is completed.
[0046] Next, the second image correction unit 11b is used to take the image of the capture portion 321 in detail, i.e., the
mechanical arm 31 is used to drive the capture portion 321 to shift, so that the capture portion 321 falls onto the camera
focus of the second image correction unit 11b, thereby causing the image of the capture portion 321 taken by the second
image correction unit 11b to be located at the center and causing the acutance of the capture portion 321 to reach the
maximum. The terminal device 40 records the coordinate position, which corresponds to the second Y axis b2, of the
capture portion 321 in the capture platform coordinate system B.
[0047] Then, theother second imagecorrectionunit 11c isused to take the imageof the captureportion321 indetail, i.e.,
the mechanical arm 31 is also used to drive the capture portion 321 to shift, so that the capture portion 321 falls onto the
camera focus of the second image correction unit 11c, thereby causing the image of the capture portion 321 taken by the
other second image correction unit 11c to be located at the center and causing the acutance of the capture portion 321 to
reach themaximum.The terminal device40 records thecoordinatepositionof thecaptureportion321on thesecondXaxis
b1, the coordinate position the capture portion 321 on the second Y axis b2, and the coordinate position of the capture
portion 321 on the second Z axis b3 in the capture platform coordinate system B. By focusing the capture portion 321 in
detail, the correction of the capture platform coordinate system B and the actual position of capture portion 321 is
completed to achieve a purpose of platform correction.
[0048] Hence, if when discrepancy occurs in the carrier platform 10 or the capture platform 30 of the biological particle
capture device as a result of installation or other factors, regression, aligning, and correction could be completed at any
time by using the correction way of the capture platform coordinate systemBand the actual position of the capture portion
321 in the current embodiment. Furthermore, by the correction way of the capture platform coordinate system B and the
actual position of the capture portion 321 in the current embodiment, when the particle capture tool 32 is replaced, the
particle capture function would not be affected by the capture platform coordinate system B being not in correspondence
with the actual position of the capture portion321,which is caused by different thicknesses of differentmaterials used or by
a tolerance of the materials due to production, In the current embodiment, the terminal device 40 could also record a first
spatial vector in the second X axis b1, a second spatial vector in the second Y axis b2, and a third spatial vector in the
second Z axis b3 that the particle capture tool 32 moves in the capture platform coordinate system B.
[0049] In one embodiment, the capture platform coordinate systemB correspondingly moves to an area where the first
image correction unit 11a and the second image correction units 11b, 11c could take the images by themechanical arm31
driving the capture portion 321 of the particle capture tool 32; in other words, the relative position between themechanical
arm 31 and the particle capture tool 32 could be corrected when the capture portion 321 falls on the positioning reference
point P.
[0050] In other embodiments, Step S5 and Step S6 could be adjusted as needed to precede the aforementioned Step
S1, that is, a positional relationship between the capture portion 321 of the particle capture tool 32 and the positioning
reference point P of the first image correction unit 11a and the second image correction units 11b, 11c could be adjusted
first; a positional relationshipbetween the captureportion321of theparticle capture tool 32and the imageobservationunit
22 would be corrected later.
[0051] Referring toFIG.3,FIG.12, andFIG. 13, inStepS7,when the imageobservationunit 22discoversaparticleGon
the carrier 12, the terminal device 40 takes the plurality of observation basic coordinates previously recorded in the
observation platform coordinate systemA in correspondencewith a periphery of the particleGand calculates a position of
the image observation unit 22 located at the correction point 41 recorded in each of the observation basic coordinates, so
that the terminal device 40 acquires a plurality of correction basic coordinates t1~t4 around the particleGon the carrier 12.
[0052] StepS8: the terminal device40simulatesavirtual correction region42 in theview regionof the imageobservation
unit 22 based on the correction basic coordinates t1~t4, wherein a position of the particle G correspondingly falls into the
virtual correction region 42.Referring to FIG. 13,more specifically, a first absoluteX coordinate axis x1, a second absolute
X coordinate axis x2, a first absolute Y coordinate axis y1, and a second absoluteY coordinate axis y2 are simulated in the
view region221of the imageobservationunit 22 to encloseand form thevirtual correction region42, and theposition of the
particle G correspondingly falls into the virtual correction region 42, wherein the correction basic coordinates t1~t4 are
respectively located at corners of the virtual correction region 42. The correction basic coordinates t1~t4 include a first
correction basic coordinate t1, a second correction basic coordinate t2, a third correction basic coordinate t3, and a fourth
correction basic coordinate t4. The first correction basic coordinate t1 corresponds to an intersection of the first absoluteX
coordinate axis x1and the first absoluteYcoordinate axis y1. Thesecond correctionbasic coordinate t2 corresponds toan
intersection of the second absolute X coordinate axis x2 and the first absolute Y coordinate axis y1. The third correction
basic coordinate t3 corresponds to an intersection of the first absolute X coordinate axis x1 and the second absolute Y
coordinate axis y2. The fourth correction basic coordinate t4 corresponds to an intersection of the second absolute X
coordinate axis x2 and the second absolute Y coordinate axis y2.
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[0053] Step S9: the terminal device 40 simulates a first extension axis g1 and a second extension axis g2 based on the
position of the particle G, wherein the first extension axis g1 and the first absolute X coordinate axis x1 in the virtual
correction region42perpendicularly intersect to acquire a first jointX coordinate; the first extensionaxis g1and the second
absolute X coordinate axis x2 in the virtual correction region 42 perpendicularly intersect to acquire a second joint X
coordinate; the second extension axis g2 and the first absolute Y coordinate axis y1 in the virtual correction region 42
perpendicularly intersect to acquire a first joint Y coordinate; the second extension axis g2 and the second absolute Y
coordinate axis y2 in the virtual correction region 42 perpendicularly intersect to acquire a second joint Y coordinate.
[0054] StepS10: themechanical arm31 is controlled to drive the particle capture tool 32 to correspondinglymove to the
position of theparticleG,wherein the terminal device40 takes the first joint Xcoordinate, the second joint Xcoordinate, the
first joint Y coordinate, and the second joint Y coordinate, and uses a specific conditional formula to obtain a relative
capture coordinate (Px,Py) that the particle capture tool 32 is required to correspondingly move. The specific conditional
formula is as follows:
[0055] Calculation of Px coordinate value:

[0056] Calculation of Py coordinate value:

[0057] The denotations in the above mentioned conditional formula are as follows:

x1 is a X coordinate value of the first joint X coordinate in the first absolute X coordinate axis x1;
x2 is a X coordinate value of the second joint X coordinate in the second absolute X coordinate axis x2;
x is the X-axis coordinate value of the particle G in the observation platform coordinate system A;
y1 is a Y coordinate value of the first joint Y coordinate in the first absolute Y coordinate axis y1;
y2 is a Y coordinate value of the second joint Y coordinate in the second absolute Y coordinate axis y2;
y is the Y-axis coordinate value of the particle G in the observation platform coordinate system A;
Px11 is an X-axis relative coordinate value z1 of the capture platform coordinate system B corresponding to the first
correction basic coordinate 11;
Px12 is an X-axis relative coordinate value z2 of the capture platform coordinate system B corresponding to the
second correction basic coordinate t2;
Px21 is an X-axis relative coordinate value z3 of the capture platform coordinate system B corresponding to the third
correction basic coordinate t3;
Px22 is anX-axis relative coordinate value z4 of the capture platform coordinate systemBcorresponding to the fourth
correction basic coordinate t4;
Px1 is a first X-axis relative capture coordinate of the capture platform coordinate system B corresponding to the first
joint X coordinate;
Px2 is a second X-axis relative capture coordinate of the capture platform coordinate system B corresponding to the
second j oint X coordinate;
Py11 is a Y-axis relative coordinate value z1 of the capture platform coordinate system B corresponding to the first
correction basic coordinate 11;
Py12 is aY-axis relative coordinate value z2 of the capture platform coordinate systemBcorresponding to the second
correction basic coordinate t2;
Py21 is a Y-axis relative coordinate value z3 of the capture platform coordinate system B corresponding to the third
correction basic coordinate t3;

11

EP 4 542 234 A1

5

10

15

20

25

30

35

40

45

50

55



Py22 is a Y-axis relative coordinate value z4 of the capture platform coordinate system B corresponding to the fourth
correction basic coordinate t4;
Py1 is a first Y-axis relative capture coordinate of the capture platform coordinate system B corresponding to the first
joint Y coordinate;
Py2 is a second Y-axis relative capture coordinate of the capture platform coordinate system B corresponding to the
second j oint Y coordinate;
Px is the X coordinate value of the relative capture coordinate corresponding to the position of the particle G;
Py is the Y coordinate value of the relative capture coordinate corresponding to the position of the particle G.

[0058] For example, when the image observation unit 22 discovers a particle G in the virtual correction region 42 of the
carrier 12, each of the correction points 41 of the virtual correction region 42 at the corresponding correction basic
coordinates t1~t4 and the capture portion 321 relatively located at the relative coordinates z1~z4 of the capture platform
coordinate system B are recorded in the terminal device 40 as shown in the table below:

Correction basic coordinates on the carrier Relative coordinates of the capture platform coordinate system B

t1(10,10) z1(31,28)

t2(10,20) z2(32,39)

t3(20,10) z3(41,29)

t4(20,20) z4(42,40)

[0059] In addition, the position of the particle G in the virtual correction region 42, i.e., a coordinate value (x,y) of the
particle G on the carrier 12, calculated through simulating the first extension axis g1 and the second extension axis g2 is
(16,18), so that the Px coordinate value and the Py coordinate value could be calculated by using the above mentioned
conditional formula as follows:
[0060] Calculation of Px coordinate value:

[0061] Calculation of Py coordinate value:

12

EP 4 542 234 A1

5

10

15

20

25

30

35

40

45

50

55



[0062] In this way, the terminal device 40 could drive the mechanical arm 31 to move the particle capture tool 32 to the
relative capture coordinate (37.8,37.4) of the capture platform coordinate system B to capture the particle G at the
correction basic coordinate (x,y) of (16,18) through the (Px,Py) calculated by the above mentioned conditional formula.
[0063] In other words, in the present invention, the terminal device 40 records the correction basic coordinates t1~t4 of
the carrier 12 and then takes the image through the image observation unit 22 to obtains the relative coordinates z1~z4 of
the capture platform coordinate system B. The terminal device 40 could use the aforementioned conditional formula to
calculate the relative capture coordinate (Px,Py) of the captureplatformcoordinate systemB that is required to capture the
particleG, and then the terminal device 40accurately controls themechanical arm31 to drive theparticle capture tool 32 to
capture the particle G. It should be noted in particular that the current embodiment is illustrated with one virtual correction
region42and four correctionpoints 41asanexample, but not limited thereto. Themore the virtual correction region42and
the more the corresponding correction points 41 are provided, the more accurate the correction is, but the longer the
correction time is. In order to ensure the correction accuracy and the time cost, the number of different virtual correction
regions 42 and a spacing distance between the virtual correction regions 42 could be adjusted based on demand during
each correction process to achieve the best correction result.
[0064] When the particle capture tool 32 has completed a particle capture operation, themechanical arm 31moves the
particle capture tool 32 to a waste collection area (not shown) for disposal. The mechanical arm 31 is then moved to a
capture tool area (not shown) to install a newparticle capture tool 32, andStepsS1 to S4 are repeated for correction.More
specifically, after the particle capture tool 32 has completed the particle capture operation and the mechanical arm 31
moves the particle capture tool 32 to the waste collection area (not shown) for disposal, the relative position between the
observation platform coordinate systemAand the capture platform coordinate systemB remain unchanged, so that there
is no need to carry out the corrections of steps S3 to S4 again.
[0065] With the design of the present invention, the image observation unit 22 faces the carrier platform 10 to take the
image, and the image observation unit 22 performs the fixed point displacement on the observation platform 20 in
correspondence with each of the observation basic coordinates. The terminal device 40 defines the correction point 41
based on the image of the view region 221 of the image observation unit 22, controls the capture portion 321 of the particle
capture tool 32 to enter the view region 221 of the image observation unit 22 and adjusts the capture portion 321 of the
particle capture tool 32 to align with the correction point 41, and records the capture correction coordinate of the capture
portion 321. Thus the relative position correction between the image observation unit 22 on the observation platform 20
and the particle capture tool 32 on the capture platform 30 is completed, and the capture correction coordinates are
established on the capture platform coordinate system B. Then, in Steps S5 and S6, the positional relationship between
the capture portion 321 of the particle capture tool 32 and the positioning reference point P is corrected by the first image
correction unit 11a and second image correction units 11b, 11c with different magnification ratios.
[0066] In StepS4, the capture portion 321 of the particle capture tool 32 is repeatedly alignedwith each of the correction
points 41 to complete the relative position correction between the observation platform coordinate system A and the
capture platform coordinate system B. In this way, when the image observation unit 22 detects a biological particle at a
certain position of the carrier 12, the terminal device 40 could control the mechanical arm 31 to drive the particle capture
tool 32 to an accurate position according to the capture platform coordinate system B to accurately capture the detected
the biological particle on the carrier 12.
[0067] In this way, themethod of the current embodiment could reduce the deviation of the relative position between the
particle capture tool 32 and the carrier 12 by using the multi-point correction way, thereby improving the accuracy of the
particle capture tool 32 in capturing the biological particles. At the same time, in the mechanism design in the current
technical field, it is extremely difficult to ensure that the carrier platform 10 and the capture platform 30 are completely
parallel, that is, there might exist a certain deviated angle between the carrier platform 10 and the capture platform 30, so
that the capture portion 321 would not fall exactly onto the positioning reference point P and hence a deviation of the
corresponding relationshipbetween thepositioncoordinateof theparticle capture tool 32drivenby thecaptureplatform30
and the actual position of the capture portion 321would be resulted.With Steps S5 and S6 of the correctionmethod of the
current embodiment, the terminal device 40 integrally determines the deviation distance between the positioning
reference point P among the images of the first image correction unit 11a and the second image correction units 11b,
11c and the capture portion 321 and calculates the deviation distance as the deviation compensation value, so that the
terminal device 40 could correspondingly adjust the position coordinate of the particle capture tool 32 according to the
deviation compensation value. Furthermore, if the accuracyof capturing thebiological particles by theparticle capture tool
32 of the capture platform 30 is lower due to machine transportation or human collision, a relationship between the
observation platform20and the capture platform30 could beautomatically corrected through the correctionmethodof the
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current embodiment, so that the problem of disassembling the machine or manually adjusting the machine could be
avoided, thereby increasing the correction efficiency.

Claims

1. A correction and capture method for a biological particle capture device, comprising:

disposingafirst imagecorrectionunit (11a)andat least onesecond imagecorrectionunit onacarrierplatform (10)
to take images, wherein a first magnification ratio of the first image correction unit (11a) is less than a second
magnification ratio of theat least onesecond imagecorrection unit, andan image-capture regionof the first image
correction unit (11a) overlaps with an image-capture region of the at least one second image correction unit; and
controlling a particle capture tool (32) to move relative to the first image correction unit (11a) and the at least one
second image correction unit and driving a capture portion (321) of the particle capture tool (32) to enter the
image-capture region of the first image correction unit (1 1a) and the image-capture region of the at least one
second image correction unit.

2. The correction and capturemethod for the biological particle capture device as claimed in claim1,wherein theparticle
capture tool (32) is disposed on a capture platform (30) and located above the carrier platform (10); the capture
platform (30) defines a capture platform coordinate system (B); the particle capture tool (32) is controlled by a
mechanical arm (31) tomove relative to the carrier platform (10) within an area covered by the capture platform (30) in
accordance with the capture platform coordinate system (B).

3. The correction and capturemethod for the biological particle capture device as claimed in claim2,wherein the at least
one second image correction unit comprises two second image correction units (11b, 11c), one of the two second
image correction units (11b) and the first image correction unit (11a) are set on a horizontal datum plane and located
above the carrier platform (10); the horizontal datum plane faces the carrier platform (10); a camera axis of the first
image correction unit (11a) and a camera axis of the second image correction unit (11b) are equivalent to an X-axis
directionof thehorizontal datumplaneandaY-axis directionof thehorizontal datumplane; the other of the twosecond
image correction units (11c) faces the horizontal datum plane for taking images; a camera axis of the other second
image correction unit (11c), which is perpendicular to the camera axis of the first image correction unit (11a) and the
camera axis of the second imagecorrection unit (11b), is equivalent to aZ-axis direction of the horizontal datumplane;
a camera focusof the first imagecorrectionunit (11a) overlapswithacamera focusof thesecond imagecorrectionunit
(11b) and a camera focus of the other second image correction unit (11c) to form a positioning reference point (P).

4. The correction and capture method for the biological particle capture device as claimed in claim 3, wherein when the
particle capture tool (32) is activated and operated, the particle capture tool (32) is controlled to move to a position
coordinate pre-set in the capture platform coordinate system (B); the position coordinate is the positioning reference
point (P)where thecaptureportion (321) correspondingly falls ontoandwhich is formedby thecamera focusof thefirst
image correction unit (11a) overlapping with the camera focus of each of the two second image correction units (11b,
11c).

5. The correction and capture method for the biological particle capture device as claimed in claim 4, wherein when the
particle capture tool (32) is located at the position coordinate and the capture portion (321) is deviated from the
positioning reference point (P), a terminal device (40) determines a deviation distance between the capture portion
(321) and the positioning reference point (P) of the image of the first image correction unit (11a) and the image of each
of the two second image correction units (11b, 11c) and calculates the deviation distance to form a deviation
compensation value, so that the terminal device (40) correspondingly adjusts the position coordinate of the particle
capture tool (32) in accordance with the deviation compensation value.

6. The correction and capture method for the biological particle capture device as claimed in claim 5, wherein when the
first image correction unit (11a) detects that a deviation is generated between the capture portion (321) of the particle
capture tool (32) and the positioning reference point (P) in the image-capture region of the first image correction unit
(11a), the terminal device (40) calculates thedeviation distancebetween the capture portion (321) and the positioning
referencepoint (P) according to the image takenby thefirst imagecorrectionunit (11a), andacalculation result is used
as the deviation compensation value of the particle capture tool (32) corresponding to a second X axis (b1) of the
capture platform coordinate system (B).
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7. The correction and capture method for the biological particle capture device as claimed in claim 5, wherein when the
two second image correction units (11b, 11c) detect that a deviation is generated between the capture portion (321) of
the particle capture tool (32) and the positioning reference point (P) in the image-capture regions of the two second
image correction units (11b, 11c), the terminal device (40) calculates the deviation distance corresponding to the
image takenby the second imagecorrection unit (11b) as thedeviation compensation valueof the particle capture tool
(32) corresponding to a second Y axis (b2) of the capture platform coordinate system (B); the terminal device (40)
calculates the deviation distance corresponding to the image taken by the other second image correction unit (11c) as
the deviation compensation value of the particle capture tool (32) corresponding to a secondZaxis (b3) of the capture
platform coordinate system (B).

8. The correction and capturemethod for the biological particle capture device as claimed in claim5,wherein theparticle
capture tool (32) is adjusted respectively through the imagesof thefirst imagecorrectionunit (11a) and the twosecond
image correction units (11b, 11c), so that the capture portion (321) of the particle capture tool (32) is positioned at the
positioning reference point (P).

9. Thecorrectionand capturemethod for the biological particle capturedevice as claimed in claim8,wherein the capture
portion (321) of the particle capture tool (32) is firstly controlled to enter the image-capture region of the first image
correction unit (11a) with the first magnification ratio; then the capture portion (321) of the particle capture tool (32) is
adjusted, by moving the mechanical arm (31), to be aligned with the camera focus of the first image correction unit
(11a), so that the capture portion (321) is located at a center of a field of view of the image-capture region of the first
image correction unit (11a); then, the capture portion (321) of the particle capture tool (32) is controlled to enter the
image-capture region of each of the two second image correction units (11b, 11c) with the secondmagnification ratio,
and the capture portion (321) is adjusted, by moving the mechanical arm (31), to be aligned with the camera focus of
each of the two second image correction units (11b, 11c).

10. The correction and capture method for the biological particle capture device as claimed in claim 1, wherein the first
image correction unit (11a) is selected from the group consisting of a charge-coupled device (CCD), a complementary
metal-oxide-semiconductor device (CMOS), and combinations thereof; the first magnification ratio of the first image
correction unit (11a) is between 1.5 times and 5 times; the at least one second image correction unit is selected from
the group consisting of a charge-coupled device (CCD), a complementary metal-oxide-semiconductor device
(CMOS), and combinations thereof; the second magnification ratio of the at least one second image correction unit
is between 5 times and 20 times.
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